Abstract
Introduction

59
Since the late 1800s, fingermark or fingerprint recognition has formed the central pillar of over other polysaccharides is that its chemical structure allows specific modifications at the C-102 2 position without too many difficulties (Shweta & Sonia, 2013) . Chitosan is present in 
122
Knowledge of viscosity, zeta potential and particle size will have an influence on the 123 mucoadhesion/ bioadhesion of chitosan-TPP microparticles and hence potential applications in drug delivery (Wang et al., 2011) 
Factorial design experiment
157
The experimental design applied in this study. The influence of three different parameters on 158 the ability of chitosan microparticles properties to enhance latent fingermark were evaluated 159 using a 2 3 factorial design composed of three factors (Table 1a) . These factors including: pH 160 value, ionic strength, and CS: TPP ratio were selected as independent variables and set at two The four different acetate buffers (AB) were prepared as described in Table 1b . Scientific, Loughborough, UK) at 8500 rpm for 60 minutes and then supernatant was discarded.
190
The microparticles were washed three times with deionised water, followed by freeze drying for 24 hours (Alpha 1-4 LD2 freeze drier (Martin Christ GmbH, Osterode am Harz, Germany).
192
After freeze-drying, the solid material was ground with a pestle and mortar to produce powder 193 suitable for fingerprinting applications. 
Results and Discussion
215
The physico-chemical properties of CS: TPP microparticles in terms of infra-red spectroscopy,
216
x-ray diffraction, viscosity, zeta-potential and particle size have been fully discussed previously design (see Table 1 ). The formulations (F1 -F8) were easily prepared based on the ionic 239 gelation of positively charged amino groups of CS with TPP anions ( Table 2) . Where fingermarks are rated in terms of quality from 0 -4 as per Table 1a and representative 254 fingermarks from the 5 categories are shown above.
256
As shown in Table 2 , the optimum quality fingerprint was obtained for three formulations: F5, residues of the latent fingerprint are also important. F6 also had a smoother surface, larger 271 particle size and great viscosity than both F5 and F7, which should lead to decreased van der
272
Waals interactions between particles and therefore potentially stronger van der Waals 273 interactions with lipid residues than either F5 or F7. 
